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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image pickup 
device with which images within a desired wavelength 
range can be picked up. 

SOLUTION: This device is provided with plural 
electrochromic(EC) elements 3-1 to 3-3 for which the 
ranges of the wavelengths of light to be transmitted in a 
light transmitting state are mutually different. At least 
two of these plural EC elements are simultaneously 
controlled into the light transmitting state by a controller 
4. The light after the all of at least two EC elements 
controlled into the light transmitting state are 
transmitted through, is received by a detecting element 
1 . Thus, the image having transmission characteristics 
combining the transmission characteristics owing to two 
EC elements can be picked up. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely.- 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image pck-up equipment characterized by including a light-receiving means to receive 
the control means of two or more electrochromic elements with which the ranges of the 
wavelength of the light penetrated in a light-transmission state differ mutually, and two or more 
aforementioned electrochromic elements which control at least two sheets in the light- 
transmission state simultaneously, and the light after penetrating all of the electrochromic 
element of at least two sheets controlled by this light-transmission state. 

[Claim 2] The aforementioned control means are image pck-up equipment according to claim 1 
characterized by impressing reverse voltage simultaneously to at least two in two or more 
aforementioned electrochromic elements, and controlling in the light-transmission state. 
[Claim 3] The aforementioned control means are image pck-up equipment according to claim 2 
characterized by impressing reverse voltage simultaneously to two sheets which the 
wavelength-range region penetrated among two or more aforementioned electrochromic 
elements overlaps partially. 

[Claim 4] Each configuration of two or more aforementioned electrochromic elements is image 
pck-up equipment according to claim 1 to 3 characterized by being a monotonous configuration. 
[Claim 5] Each of two or more aforementioned electrochromic elements is image pck-up 
equipment according to claim 4 characterized by being prepared in parallel to the light-receiving 
side of the aforementioned light-receiving means. 

[Claim 6] The material of the aforementioned electrochromic element is image pck-up equipment 
according to claim 1 to 5 characterized by being a tungstic oxide. 
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precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ****** equipment 
which can picturize the picture of the predetermined wavelength range especially about image 
pck-up equipment. 
[0002] 

[Description of the Prior Art] The image pck-up equipment which acquires the picture of the 
specific wavelength range over two or more waves is useful in a well-known multi-spectrum 
sensor (it abbreviates to MSS below Multi Spectrum Sensor;) etc. In order to acquire a picture 
for every specific wavelength of this, the method of acquiring a picture respectively is learned 
from the former using two or more image pck-up equipments which consist of two or more 
optical system or detection elements. However, now, equipment becomes on a large scale and 
complicated, and manufacture and its use are difficult. 

[0003] For this reason, the light filter and dichroic mirror which penetrate light of arbitrary 
wavelength (or reflection) are put on the front face of detection equipment, and the method of 
carrying out incidence of the predetermined wavelength to a detection element is learned. That 
is, if a light filter, a dichroic mirror, etc. which had a specific transmitted wave length property in 
the front face of a detection element are arranged, the spectral characteristic of the light which 
carries out incidence to a detection element is controllable. Therefore, the detection wavelength 
range of the whole equipment is decided by the multiplication of this input-wavelength property 
and the spectral sensitivity characteristic of a detection element. 

[0004] However, by this method, wavelength detectable with a detection element cannot be 
fixed, and cannot change detection wavelength after manufacture. In order to change detection 
wavelength, it is necessary to exchange a transparency (or reflection) filter mechanically. In this 
case, large-sized and complication of the equipment by the mechanical mechanism, and the fall 
of the reliability of a mechanical mechanical component become a problem. 

[0005] Then, in order to solve these problems, an electrochromic element (it abbreviates to EC 
element hereafter) 3 is arranged in the front face of the detection element 1, and the technology 
which controls transparency of light 5 using an electrochromic phenomenon (it abbreviates to EC 
phenomenon hereafter) is known as shown in drawing 5 . If this EC phenomenon is used, it is not 
necessary to exchange a filter mechanically. 

[0006] Here, EC phenomenon carries out the oxidation-reduction reaction of the ion conductor 
by the electrical and electric equipment, and means the phenomenon of changing an absorption- 
of-light spectrum. That is, the permeability and the wavelength which can be penetrated of the 
matter which is EC element are electrically controllable by the electrical and electric equipment. 
For this reason, if this material is put on the front face of the detection element for an image 
pck-up, the detection wavelength range of equipment is controllable. 

[0007] The material of EC element in this example shall be a tungstic oxide (W03). A tungstic 
oxide will become colorlessness (called decolorization) by the oxidation, if right voltage is 
impressed. And if reverse voltage is impressed, wavelength ranges other than a blue wavelength 
range (nearly 450nm) will be absorbed by EC element. That is, it has the transparency property 
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can be used. element, and the material su.table for the use of equipment 

impressed to EC elemert 1^?^?^ ^ ^ Wh6re r6Verse Volta * e was 

[0009] If right voltage t imoressec to X ^ shown * *3*>0*6 (a), respectively. 

absorption spectrS depend^ o waJelen^h buT^ H 3 ^ "° tW a «*»P 

uniformly carried out to the detect^ ^ 1 ,nC,dence of the from a target will be 
shown in this drawing (a) On ^thToThert,nH J ^ Wh °' e Visib ' e Wave '-St" region as 
element 3, the EC elemen will have „ * ' k " r6VerSe V °' tage ' S im P res ^ to the EC 
shown in this drawingTb) ^ abS ° rPt '° n SPeCtmm dependin S °" wavelength as 

Sl.e^ t0 the EC ^ ^ is controlled using the EC 

is carried out is oontroIhhST^^ "! Pr ° perty of the 5 by which incidence 

incide of the target light to t^det^on Im^tT"* " ° PtiCa ' ^ WhlCh ° Ut 

the 01 EC e,Sl ( :i- ncfhS^SS *" f " 3 *" EC 4 
incidence of the light from a Target* uniforZ, ^ + T dependin e on wavelength, but 
whole visibIe wav l ngth rni^^^^^T^^ J — the 

of this equipment can be uniformly seen over th^7- u. , ' mage pck ~ up P icture 

[0012] From the EC controller 4 as Tr dralg 9 X thecal ^^-^ 
impressed to EC element is shown WherfS^s! 1 where reverse voltage is 

(b), a reduction operation takes Sce^ortE^L^S " ' mpreSSed as shown in this drawing 
element has an absorption spectrum in ™ f phenomenon within EC element, and EC 

wavelength range) (slash ^sectbnh th" dr P ^ ^'f^ r6gi ° n (here 6XCept a blue 
which passes th'e EC et m ^ nllT^^r' ^ permeabilit V of the wavelength 
becomes long. Therefore the detTctfon element bl "* max "™ m - and it falls as wavelength 
target best. detection element 1 can detect the wavelength of the blue from a 

So 1 ; fSS^sst r itj:*:*:LTi7 ress i fro : t ec controi,er 4 - *• 

drawing^ of the EC element 3 return to^T. ^ ength ^sorption spectrum generated in 
thereby, having a wavelengj property For this r^ I ** ° f ' and st °P* 

moTi 6 r h ;; gion at Iarge as « £ ,s le over the visib,e 

transparency property in a blue waveS^-h MEK,N ° d,metan which is organic material) has a 
trinitro full O^H^Sj^^^T^' ^ T ^~ MN (th ° abbre " a *°n for the 
green wavelength range FuShTmte 7^1^17^] *Tf ^ Pr ° pert * in a 

^ jft^ » W h " * a « Omittance is 
report, the Provisiona.^ublica tio -No No ^7^5^72?^ ^ ^ C t0 ] offloU 
Publication-No. No 54589 r 60 to 1 offl^' 1 L J , J offic,al report ' the Provisional- 
to ] official report ] ° ffiC ' al 3nd the Plication-number No. 1 14791 [ two 

[0017] 

Pubtat^ ^ pa tent official reports mentioned above, a 

145277 [ 58 to ] official report cannot f ^ JT-V"* 3 Provi ^°nal-Publication-No. No. 
incidence to an i^^KTeSZS et S*?™ 8 ° f ^ " ght which carries «* 

wavelength range. ' * ^ US ' ng E ° element " and cann <* control a detection 

[0018] Moreover, in a publication-number No. 1 14791 [ two to ] official report, incidence of the 
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coloring light of EC element cannot be carried out to an image pck-up element using EC 
element, a camera cannot be amended in the color, and a photographic subjects wavelength 
cannot be separated. 

[0019] The technology of extracting the light corresponding to each color of R(red) G(green) B 
(blue) one by one using EC element is indicated by the Provisional-Publication-No. No. 54589 
[ 60 to ] official report further again. 

[0020] And this light that carried out sequential extraction was picturized one by one with the 
monochrome image pck-up element, and the color picture has been obtained combining them. 
However, it cannot pass for the wavelength corresponding to one color of the RGB to be 
extracted, and the picture of the wavelength range of desired cannot be picturized. 
[0021] this invention was mentioned above — made in order to solve the fault of the 
conventional technology, the purpose is offering the image pck-up equipment which can picturize 
the picture of the wavelength range of desired 
[0022] 

[Means for Solving the Problem] The image pck-up equipment by this invention is characterized 
by including a light-receiving means to receive the control means of two or more electrochromic 
elements with which the ranges of the wavelength of the light penetrated in a light-transmission 
state differ mutually, and two or more aforementioned electrochromic elements which control at 
least two sheets in the light-transmission state simultaneously, and the light after penetrating all 
of the electrochromic element of at least two sheets controlled by this light-transmission state. 
[0023] In short with this image pck-up equipment, two or more EC elements are arranged 
instead of a light filter or a dichroic mirror. Since this EC element can change the transmitted 
wave length band and permeability according to the chemical reaction by the electrical and 
electric equipment, it can choose arbitrary transmitted wave length electrically. Therefore, image 
pck-up equipment with two or more kinds of detection wavelength properties is realizable by 
preparing two or more EC elements from which the range of the wavelength of the light 
penetrated in a light-transmission state differs mutually, and using them combining these. 
[0024] 

[Embodiments of the Invention] Next, one gestalt of operation of this invention is explained with 
reference to a drawing. 

[0025] Drawin g 1 is the schematic diagram showing one gestalt of operation of the image pck-up 
equipment by this invention. In this drawing, drawin g 5 - drawing 10 , and the equivalent portion 
are shown by the same sign, and detailed explanation of the portion is omitted. 
[0026] In drawing, this image pck-up equipment is constituted including the detection element 1 
which detects the light from a target and is changed into an electrical signal, the EC element 3-1 
which filters the light from a target to arbitrary wavelength ranges and 3-2, and the EC controller 
4 which controls the transmitted wave length band of EC element In addition, although not 
shown in this drawing, the optical system for carrying out incidence of the target light to the 
detection element 1 shall also be formed. 

[0027] The EC element 3-1 and 3-2 are monotonous configurations, and are prepared in parallel 
to the light-receiving side of the detection element 1 as shown in this drawing. Thus, the 
wavelength range according to the combination of the property of these EC element is 
detectable by putting two EC elements 3-1 and 3-2 in order. 

[0028] The EC element 3-1 and the transparency property by 3-2 are shown in drawing 2 . 
[0029] First, the transparency property at the time of impressing right voltage to both the EC 
element 3-1 and 3-2 is shown in this drawing (a). Since all the light from a target is penetrated 
when right voltage is impressed to both EC element, incidence of the light of uniform optical 
intensity is carried out to the detection element 1 to all wavelength. 

[0030] On the other hand, when reverse voltage is impressed to the EC element 3-1 and right 
voltage is impressed to the EC element 3-2, the EC element 3-1 has a transparency property as 
shown in this drawing (b), and incidence of the light of the transparency property by which it is 
shown after all in this drawing (b) since the EC element 3-2 penetrates all the light from a target 
is carried out to the detection element 1. Since the EC element 3-1 penetrates all the light from 
a target and the EC element 3-2 has a transparency property as shown in this drawing (c) when 
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2k55S liZ^^^^ ^ ^ ^ is d to the EC 

all is carried out to "he ZZ^^T""^ ^ ^ ^ (c) after 

[0031] Here, when reverse voltage is simultaneously impressed to the EC ^ <* 1 woo 
a transparency property as shown in this drawing (d) is acquired That f, h ^ 3 " 2 ' 

voltage to the EC element 3-1 a tr a ^ acquired. I hat is, by impressing reverse 

and a transparency property as shown in S Pre P er * a . s sh ° Wn in this Rawing (b) is acquired 
voltage to the EC element 3 4 An7£ r £l IT"* (c) ' S aCquired by '"Pressing reverse 

shown "ithJh^ ° f POrti ° n 

which penetrates onlv the I.Vht of tho i lu P ro Perty as shown in this drawing (d) 

wavelength b«cl°e s «Jat m ° " "** ^ * ™" ^ f ° r °^ 

portion is omitted. S gn ' and deta,,ed explanation of the 

[0035] In this drawing, three EC element* o. o 

used independently respectivelv thr 6 J Uh Si 7 T arranged For this won, if these are 
and if these [ tw ] are comWned *Td^" r wivo,en * h P ro P erti « can be given, 

given. If three EC element Ts 'Tto 3 I V ct '°" wavelength property of various kinds can be 
acquired. 3 " 3 ara combined - a Property as shown in drawing 4 can be 

[0036] Transparency property ** by the EC element =.+ +■ * • 
voltage is shown i„ the transparency property by *e EC element Ti JZT"* 7"™ 
reyerse voltage to the transparenoy property by the EC Tetment 3-t a f ,h.V ° f ™P'«S'"g 

*£1£Z^£ZZT' t V ° ltage iS *"*"—'>' jessed to the EC eSt 3-1 and 

the EC element 3-2 and 3-3 ncM.ne of the ZTTV*" ge '* si ™ lta " e ° usl * '"Pressed to 
drawing (e) wi„ be carried outto^d^'efe^n, .J™*"™" « - «■* 

^h^ 

C003 9] ,n relation to the PubS^^^ 

Sfi^sxs c!rr;zrSd d bf b T ohro T° eiement is ima8a 

[0041] (2) The material of tC ' Character,zed bv be 'ng a tetracyano MEKINO dimetan. 

irS=l~H— 51 ... 
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using for it combining these. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the composition of the image pck-up equipment by one gestalt 
of operation of this invention. 

[ Drawin gJ?] It is drawing showing the operating characteristic of the image pck-up equipment of 
drawin g 1 , and (a) shows a property when (d) impresses reverse voltage to both two EC 
elements, when right voltage is impressed to both two EC elements, and (b) and (c) impress 
reverse voltage only to one side of two EC elements. 

[Drawing _3] It is drawing showing the composition of the image pck-up equipment by the gestalt 
of other operations of this invention. 

[ Drawing 4] It is drawing showing the operating characteristic of the image pck-up equipment of 
drawin g^ , and (a) - (c) shows a property when (d) and (e) impress reverse voltage to two of 
three EC elements, when reverse voltage is impressed only to one of three EC elements. 
[Drawing_5] It is drawing showing the composition of conventional image pck-up equipment. 
[j>awiQgJ5] Drawing and this drawing (b) showing the optical intensity in the state where (a) 
impressed right voltage to EC element are drawing showing the optical intensity in the state 
where reverse voltage was impressed to EC element. 

[Drawing_7] It is drawing showing the more concrete composition of conventional image pck-up 
equipment. 

[DrawingJS] The state to which (a) impressed right voltage to EC element, and (b) are drawings 
showing the optical intensity in the state. 

[Drawing _9] The state to which (a) impressed reverse voltage to EC element, and (b) are 
drawings showing the optical intensity in the state. 

[Dr^v^gJO] The state to which (a) impressed right voltage to EC element, and (b) are drawings 
showing the optical intensity in the state. 
[Description of Notations] 

1 Detection Element 

2 Optical System 

3-1 to 3-3 EC element 

4 EC Controller 

5 Light 
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